Serine 121 is an essential amino acid for biotin sulfoxide reductase functionality.
Rhodobacter sphaeroides f. sp. denitrificans biotin sulfoxide reductase (BSOR) catalyzes the reduction of d-biotin d-sulfoxide (BSO) to biotin, an important step in oxidized vitamin salvaging. In addition to BSO, the enzyme also catalyzes the reduction of a variety of other substrates, including methionine sulfoxide, with decreased efficiencies, suggesting a potential role as a general cell protector against oxidative damage. Recombinant BSOR, expressed as a glutathione S-transferase fusion protein, contains the molybdopterin guanine dinucleotide cofactor (MGD) as its sole prosthetic group, which is required for the reduction of BSO by either NADPH or reduced methyl viologen. Comparison of the amino acid sequences of BSOR and the closely related MGD-containing enzyme, dimethyl sulfoxide reductase, has indicated a number of conserved residues, including an active site serine residue, serine 121, which has been potentially identified as the fifth coordinating ligand of Mo in BSOR. Site-directed mutagenesis has been used to replace serine 121 with cysteine, threonine, or alanine residues in the BSOR sequence to asses the role of this residue in catalysis and/or Mo coordination. All three BSOR mutant proteins were expressed, purified to homogeneity, and demonstrated to contain both MGD by fluorescence spectroscopy and Mo by inductively coupled plasma mass spectrometry, similar to wild-type enzyme. However, all three mutant proteins were devoid of BSOR activity using either NADPH or reduced methyl viologen as the electron donor. These results strongly suggest that serine 121 in BSOR is essential for catalysis but is not essential for either Mo coordination or MGD binding.